Translation 

Translation of a portion of Patent Publication No, S63-099464 

An operation of the above-explained embodiment will be 
explained with reference to Figs. 1 and 2, as well as Fig. 3, which 
shows a ratio of liquid-phase and gas-phase refrigerant in the mixture 
thereof. 

When electric power is supplied to the respective 
electrically driven components by the control unit 16 during the 
operation of the engine 21 , the electromagnetic clutch is activated 
to respectively connect the pulleys 2a and 11a to the shafts of the 
compressor 2 and the expansion device 11. The pressurizing pump 9 
is operated to pressurize and pump out the refrigerant. At the same 
time, the solenoid valve 13 is opened to supply the hot water into 
the high temperature vaporizing device 10. 

The refrigerants in the refrigerating cycle 1 and in the 
rankine cycle 8 are mixed with each other in the gas-phase condition 
at the interflow point of both cycles , respectively after the 
refrigerant is compressed at the compressor 2 and the refrigerant 
is expanded at the expansion device 11. The refrigerant thus mixed 
is supplied to the high temperature condensing portion 3a. The mixed 
refrigerant is condensed and liquefied through the heat exchange with 
the external air at the high temperature condensing portion 3a. The 
refrigerant flows out from the condensing portion 3a , when the 
refrigerant is cooled down from the point A of the gas-phase to the 
point B, as shown in Fig. 3. Then, the refrigerant flows into the 
gas-liquid separator 4. The refrigerant at the point B is composed 
of the mixture of the liquid-phase and the gas-phase refrigerants, 
the ratio of which is "b : a" in Fig. 3, wherein the consistency of 
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R-114 in the liquid-phase is very high and the consistency of R-12 
in the gas-phase is very high. 

The mixed refrigerant of this condition is separated at the 
gas-liquid separator 4 into the gas -phase and liquid-phase 
refrigerants. The gas-phase portion mainly consisting of R-12 is 
further cooled down at the low temperature condensing portion 3b , 
so that the refrigerant is condensed and liquefied and flows into 
the receiver 5. The liquid-phase refrigerant in the receiver 5 is 
then depressurized at the depressurizing device 6, and vaporized at 
the evaporator 7 to heat-exchange with the external air . The gas-phase 
refrigerant from the evaporator 7 is compressed by the compressor 
2, and circulated again in the refrigerating cycle 1. During the 
operation of the refrigerating cycle , the air blower 24 (Fig. 2 ) blows 
air through the evaporator 7 to cool the air in the vehicle passenger 
room. 

On the other hand, the liquid-phase refrigerant mainly 
consisting of R-114 is supplied from the gas-liquid separator 4 to 
the pressurizing pump 9, at which the refrigerant is pressurized and 
supplied to the high temperature vaporizing device 10 . The hot water 
is supplied to the high temperature vaporizing device 10 through the 
solenoid valve 13 , so that the liquid-phase refrigerant is heated 
by the hot water and vaporized. The vaporized refrigerant is then 
introduced into the expansion device 11 to drive the driving shaft 
of the expansion device 11. After that, the refrigerant is mixed 
with the refrigerant in the refrigerating cycle l f and such mixed 
refrigerant is supplied to the condensing portion 3a so that the 
refrigerant is circulated again in the rankine cycle 8 . The rotational 
force of the expansion device 11 is transmitted to the compressor 
2 and the driving shaft of the engine 1 via the pulley 11a, the belt 
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12 and the pulley 12a, in order to contribute in the improvement of 
the output power of the driving shaft of the engine. The rotational 
force of the expansion device 11 is transmitted only to the engine 
1 by the control of the electromagnetic clutch, when the refrigerating 
cycle is not in its operation, so that the output power of the engine 
shaft is improved. Furthermore, the compressor 2 can be driven only 
by the rotational force of the expansion device 11. 

As above, non-azeotropic mixture of the refrigerant is used 
for the rankine and refrigerating cycles, and the mixed refrigerant 
is separated at the condensing portion and the gas-liquid separator 
into the gas-phase and liquid-phase refrigerants, namely the 
high-temperature refrigerant and low-temperature refrigerant, so 
that the appropriate refrigerants are respectively supplied to the 
rankine and refrigerating cycles. As a result, both of the rankine 
and refrigerating cycles can be effectively operated. 
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